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Abstract not availebie for JP 200150397 3 (T) 

Abstract of corresponding document. WO 9814610 (A2) 

The invention relates to methods snd compositions 
for simultaneously generating a plurality of 
polynucleotide sequencing ladders or PCR 
a.'Yipiification products, Each sequencing ladder is 
generated from a recoverable primer, i.e., an 
oligonucleotide primer comprising a recovery lag. 
The recovery tag may be an oligonucleotide. Each 
sequencing ladder has a unique recovery tag. After 
the generation of the multiple &eq ue*vci ng Sadder s, the 
different sequencing ladders are separated from one 
another, i.e., purified, by binding to recovery tag 
binding compounds thai have been immobilized on 
one or more soiid supports. The recovery tag binding 
compounds are immobilized on the solid support in an 
addressable manner, i.e. the recovery tag binding 
compounds have distinct locations on the soisj 
support : The binding of the sequencing ladders to 
trie recovery lag binding compounds serves to 
separate the different polynucleotide sequencing 
ladders present in a given solution. The separated 
sequencing (adders may then be released from the 
immobilized recovery tag binding compounds and 
subsequently resolved into individual components ot 
the sequencing ladders or PCR products. The subject 
methods of separating sequencing ladders 
simultaneously generated in the same vessel may 
readsJy be adapted to separata a p *ur a I rty of 
simultaneously generated polynucleotide amplification 
products Other aspects of the invention are kits for 
*h© generation or recovery of a plurality of 
polynucleotide sequencing ladders or amplification 
products. The kits comprise a plurality of recoverable 
primers having unique recovery tags.; Preferably, th» 
recovery tags are polynucleotides that have 
substantially the same denaturation temperature 
when bound to appropriate recovery tag binding 
compounds, i.e.. the primers comprise art integrated 
set. The kits may further comprise recovery tap 
binding compounds. The kits may further comprise 
labeled chain terminators. Other 35pect of the 
invention include polynucleotide recovery devices. 
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KiE^yopi^o^^^A-rsotffifli^nwSo k^j^^om^, dna 
, cdna, rna, %rcte?u-~yy^^$~icMAznrz^&mmft}i*^tSo 
&m ic m d t , ge^j&^ns/ « pcr c 4? v * x - -tf stirtsjiS) ©i^i, 7. 2 is* 

-X KigH^fSlCfc 0M$nfc^'J 5? ^ UXX FX& 0#3 o 
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viz, mm±<DT~-v y^mmz, K?iM7^-M£Of^ z^vmwm 

S\ tB T ^ & ^ U-s;b T « % t ^) '^M tc ffi'p-f Z> o c<D»fi4>M*Wi, 2~D 

^mmicizmmv&Zo - 5 * -mmmfciz^mmvftmttmm-rzrc 
axon?* L^mmfe?#-&mkv&%> 0 -^mom&wm L^mmmmviz 

'&T$L<r>WiBZ, Murray V. , Nucl.Acid Res . , 17:8889 (1989)<OfcfrfcJittjS 

-«»t?£& 0 : (a) 7?^i±ztircmm*Bm-?%rc#><D, ^-rv- 
* u 5? * u^-?- f i: mmfc^mm t <dj ^ :f v *v -tz- >- 3 y, (to dna# 

'J ,^:7~-tiie«7 0 :7-Y <D#S. (c) (#"J*J£\ i?-r* 

l>*=f- F#— Jc«fcS#SJKjS<0^7, (d) T^-TA^n 
fc»^<D«, (e)«^^ 7 (a) 6 (d) Olxfto ^ *>MR£>Jf iDte 

ii * - ^ # ~~mwfkm<Dm.& < <o^& & , ffifeoimm «fc o bb#ii»$6 
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*$tw<D i -DCDmmmm wmmmtz*- % ^-z-mmiz.) it, mm 
mt, &4t>mftz>? ? wf- K«®ic*fjss Ls ^o^asaRTWSRfk^ nt 

^^•v-kimznm&o *5m<omvmmmxit, mmmm, t&mmm 
m<D& $ Kimytmmit. mw&y^^ ~?-$.fcimz- $ *-*~-*wmt 

^y^-rv- m»mi t s # iwj u ^ K7--/i/ts*v wm omyt 
mm*tm?& 4 niso^^iHiOTtg^^^-t'^-^, ^mmtm^^m^x 

Mfb^rifclH!iRTO^:^-f"T-<?)^ 1 -b'y hit, pft'£.<DmM±<Dm— SPtif? 
^-{Cf^ffl-T 3) o * £ & 3 4 ISO^I'Y— b y h WJft^t^t^Hi 

^-(omzzm* 4 MM<Dfci&®mm-eim-$tiz>o ^x, 

ycoil^ — ^ — S>rt + y?^ (A, G, C, SfcteT) *{&ffl LT 
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AB1 310 (Perki n-Elmer, Applied Biosys terns Division, Foste 

r City, CAfr % X^M) <OZo temm lc WM\t L fc # U 5? * U * ^ K (OftM 

|W!!g4,704,256-Sf ; W\W>4 ,811 ,218# ; [WJ^"5 ,277 ,780# ; !r!H5, 290, 419^1 ; IrISE 
5,307, 148^- ; |r]^5,336,608^ I Ir]^5,384 ,024^ ; *3«J:tf |B|^5,543,026^<Dg!j 

£-iCft« U#3 0 WJ&i^MJCf^ 6-?jJltf*is7)}s* U-bY y (6-FAM) 
s 5-j3)l*"*->7Jl'* U-b-Y X5-FAM), 6-*;U#-+v'-4,7,2 ! ,7'-f k;^nn 
*7;U^" U-t-fy (TET) , 6-*;U^^-4,7.2' ,4' ,5' ,7-^^D07Ml/t 
-fXHEX), 5-(*5 <fc tf 6) ti ; is-4' ,5', -v>*^PP-2' ,7'-^f h + ^7;b 

U-trYXjOE), *5j:t/5-^;b#^->-2' ,4" ,5' , 7' -7- h ^ :> p n ~7/u?r l/t-f > 
(Z0E) , f h7^f;l/n-^"5> (TAMRA) , 4,7-^nnfh7^ p — & 5 > 
(DTAMRA) N P — $ % >'X (R0X) „ P — # \ > 6G (R6G ) , P — # 5 > 1 00 (R 11 0) & £ if 

6,860^(Bergot)s 3KH^fF^5, 188,934^(Henchen), fFttiJl08/626, 085 ( 

1996^4^ Bgg\ Lee 6, 20(10) : 2471-2483G992)<OgiJ©fflffi<D£jWC Mfctl L 
t#£ 0 PCT^fF^PH095/21266<DMathieslCi2^*nTV«%«k^jc x US U-^X^ 

L^CDteu 1996-^5/3 3 0 J£it<D*g]#f£i±!ira08/642, 330^ fc«fctfl996 
^-10£j 4BSS<O|B|08/726,462^ , t!ci*tlt^5M^f 
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§L®. Lfc^y tf—ikftW)'?* tabic. *mft<DHmt t$>ic, cftZV&mzn 

#—(Drztblc* < > £>8fr £ 121- >y h CDTaqDNA^ U ^ tr^ffl 
1"5 0 Amp] iTaqDNA^K U ^ v — t? (Perkin Elmer, Applied Biosys terns Division 
, Foster City.CA) 1 «»T«^nt^§> ^3t5t^U v—tricM LT 
, *«»W(CffflLT^5 "a-«yh" £^dffl8§&, 74°C, 30^ T\ 10mm 

oicodNTP^TOit^u 7 ^ ¥mmcm^^tmmmt^.m^nx^^> 

o CCD^Sa, fte<O^^DNA^U * ^-^cDMJ&M£$J^£cD&C&ffl£tlf# 

rapl iTaqDNA^ U ^7-^'tl^n^l\ CcD£d ^ ^<D^j**ffiffl"r 5 £ 
> tit/s Bffl&JBB^ 3b£L;fc&gB?Ui*3£^ ^tSLT, DNA/K u ^ 

■5— (f £75,^1 4 6 a.— >y h (2\n<D&mmt)t>\ * fc« C n^Kffil ^ C t (■<: 

©flfcSDNAtf U trfci, SE^J^^-^fiJctCffiffl Lf#T\ * LTUgJgcDM 

£^ffl)NA# U ^ -5— 5o JS^J&Sfc^^DNAstf U tfcDM£ LT, Taq' 

(Perkin-Elmer^ Norwalk CT), Vent (New England Biolabs, Beverly MA), De 

iM 

ep Vent (NeW England Biolabs, Beverly MA) , Pyrococcus furiosus DNA^ ! 
V ^7— -tfCStratagerie, La Jolla CAX Thermotaga maritima DNA^U ^"y—^d 

TM 

, fecfcC/ArapliTaqDNA^U ^ 7— tz\ FS # >J * •7— tf*5 ££>'Ampl i DNA^ 

TM 

— tf, Taq FS DNA# U y< — ^Sn5o Taq FS DNA^ U ^ "5 — If (Per kin- 
Elmer, Norwalk C T) ^ /l/gg^J^TcD^ffl £ >T, 3; Lt-\ 
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■e#*«k-5 1*« 0 ^g±> comma rgisarrj 



o euk* ^ t hjir -9 ^m^it^ t (omcom^ & $ tc , dnais □* * > ^ ? s s ^ 
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c s tc nELmm) mmcm-r % momma, mux* ^ t i§iik* ^a^ft^r^ t <d 

Hf^ElWu £ D t:HtBerger?d<£ tfKimmei, Guide to Molecular Cloning Technique 
s, Academic Press, San Diego(1987), Cantoris <k tfSchimmel, Biophysical Ch 
em is try, Part III : The Behavior of Biophysical Macromolecule , W.H.Freema 
n, NY, (1980), Saenger, Principles of Nucleic Acid Stru cture , Springer-V 
erlag, New York(1989)&£HcJltfi£tl#£ 0 

Hfci\ ^^©3^^ F ^»^<b^^<0l$£W*S^¥©fc: <fcoT\ Is! 
) fcJSfcHT 5 <D Ichiro,, ^Wtctis EEJifc^^- (£fctt:«M6&£te) fc* 

aifei/c, mux* w^it-etm t ianti£Rff* t com t <omte mm^t>\ s/c 
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\£\ir $ ^tim&im m * fmftit&m ic m&t %> m t # a ^nz-ci&s 

^ ^ ^-(D^m^wmt % <o*nmK t % r~ v> ic , #m z nmm £ nmm^k 

•Ma ^u-^v w xcossiSic <fc o Tiijnii5 0 ^m$ife&^<D«Bffl«. m 

tf T § elMW fcf-X^ IeHK Rji^ga?iJi*S^ ^-tcHa^ L fc&lc. Eppendorf 
^ — fWa 0 Eppendorf *?.— ^T'^K^J^^— ©J&tfJ* 

^ ^\ mm* tuzw&wmm^ fi'-a, ftm<o tz. #> ic mm^m^m^ x fc ^ 
icu-?rmt?z> 0 M&xm*. Gw-e&zrctbic, m^i^rcmm^fi- ( 
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SG>isiiK# <fctf suk* ^/la^bi^c®^ LftSA <D^mm ^tifrlc <fc o 

^m^tcfev^T-r^Toinii^^ yi±k(i c»aotM^ti^o mux* 

s l < hjik* ? t^nt><D*m? z>mx$ ym&it&m t corn-em^ nrc 
-mm ($fdm?»<tt£ii) ©MtaDMeii^o ^y?^^ 

# v > ? ^ f *±n l tci&mc £ e. -r *\ s m^m?^* % tz « * 

# mmy- 1> uxr vmmmwtmmr&c t ic & o , »ix> f 5? * ur- 

o # U 5? £ u^- 9- F ft fc jEST § c i: * lc 1 3 e> T 3 0 L fcE?y & 

SIR* y-leliK* ^^b-&%ffl5^fflO— *itM^#^ftffi<D5? * U7- 
U# S o BE7U ^> 2"- <7~J ? 7 U 7 - -if fimtt ? * u * =f~ F ( $ l± 5* 

T— \im&:&?- 9 \s*=f- F {*fz\t 7> 9 F T"/" n ^) t <Dm.fr^t>*£lZ 

mm^ntzit^^^ < u&vit^K^c & 0 mi&z nt#&o 0>j*m^ 
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*# U 2 0 0 i - 5 0 3 9 7 3 



ms, mmit, M'^mmm, um±w, srcitpimmz&o&w-gnm&o mo 
mmmmvit, mm.* ^tiam t mm$im* tomomsammc it, n 

*%moft% L^mmmm^it, muzz y&zmm* ymt>it&mt# u ? 

iifig * iiacftt^fTT, nouffciftm $ n?#s mux^ ?on y b 

mm^sm^f^-r^-o^y bit, ^mmm^icts^r, mm>m&y? 

O r«E^( integrated) J -try hiltfKWo 7°^ Y v— tD^-b h ^ 
•ftt-r^7c*6, 7jVfcl5°C, L < «10°C, «fc D£J 3; L < MlHc5°C.L;([*j £ S 

vm&it&vo t mm $ <f t o m -vmm £ n £ B#£>»©j« ■psso Tm tinaae^ 

* Sfc«TmWm^/ci6{cM^f<:^$n?.^#%^ LT^$tll5o CO 
£ 5 ft^ZOffllt, mOtiiPfr(Otip~et>, Berger*5<fctfKiinmel. Guide to Molecular 
Cloning Techniques , Academic Press, San Diego(l987), Cantor^o ctt/Schimm 
ei , Biophysical Chemistry, Part III ' TheBehavior of Biological Macromole 
cules , W.H. Freeman, NY, (1980), Saenger, Principles of Nucleic Acid Stru 
cture , Springer-Verlag, New York (1989)* ElZ^^tm^. WWMtefo?? 



<<^-om&*z v b ommit, ^mmmm-^y v m % it\x&w&w&7 >y 

■t-fofctbo^y bicmctimT3b%> 0 w®Mm%: -y ~?-om&*. 
v h it, m&mtnm l/c<^< ^from&?m*mmz.mw&%.-t oic&m 2 
ni5o mmic, mm^m^-f^-c ^-om&^v bit, mmmmy^^^- 
frt> rirzmm.o#v ? * v** ^mmm^m^m-r^^micmmLr 
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±<Dmy£it®mz Tm^\tm^t;tmmizm*ttim urn. £<dx? -&mm%. 
\£~X£fcimm<Di&mw}(D£ o Kim <Dmft<DMMWd<Dmmtt&tSo i&smis 

#-5^ F -t?;Vn— X) %$tst>\ eft 6 

SJEffcSftSo JSt§ r7Fl/X^Tt§ (addressable) J ffigOHHK 
£ CD-fig, -T^:t>^BIffl^i*±0 TTFUXJ ^tRTS C tic & <0 

aztcte, w&comftmimz-- <y f ttmrn-rz ztic^o) umsftres «t a 

ffc^^ft?- 3@ffl$#f*:<0ft«fc: <fc 9 S^teSJ 0 *SftT^5 0 *5§^<£> 1 
-YX^ 

^t?* § sir* vm^it'&vn^tsy is—t— i> y ~f \ mm*®. d m%o ^ 
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5,527,681 ^- ; ^5,424,186^ ; m^S, 143,854-^ ; 1^^5,405,783^ ; |B|^5,44 
5,934*1 ; fc«fctf^5,510,27WJ:Mai^nf#«o *$£m<Dftl(DnMMffi'?te, 

v^-- ^ N mi, m&Kzozs*. &zmmwm%&. 

tT-X ( g £ -XHXUlfe) ±^#fttf 5C tic £ ?)5lHc*»J2*i# 

mzrimzo tr-xau we. tm>&. m^>^-j m. w^tc^mm^ 

mt \£--x t<Dm<Digfik%:m*mfc-t % kmc s ^mm^mmjD £-xmm& 
tsc t *nm ic?% nmis & xs+m xt& ^ „ mm^-Xicm^r, ebult 
rat l fcWMw tr- xfe s fe^ffl znmzo warn tr- x t mm e-xt com 

gijli, if— XfcttflSffetcaMIs UiS^&^ta Lti^o —«S(c s gtawtf— x 
lis ^^Oki'—XoSfF^^tC^^^-^'YX-^^O, —73, fll^ti'-X'ai 

^ ^ t» :~X(om\^m^ *jmc *r % ic iz&s. o ic t /j^v ^tt^tb $ ft t* 
i&fofttmcoz o ttfmic & o mm t Lrmv^nm^o -mic, mm tr-x 

imo . 5mm £ 5ram tVMVT&mmmZ (S^rfS) ^tU lmm^^SmmcDSBH^ 

% § Hffl^ {*±tc m%.it l rcmizz mux £ ^ss-a-fk^tc^wtc^-r § c 
t £ «t o , s v n ic w t) n $ nt# § o fi^j *. fi\ § r/ ^ - mm* ohhr^^wt £ 

4ffl^OBE?'J^5£ v #'-^t?ffi/»{i M6<J tf — X (fiffi.fr ZtzlZZ- 
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m&ze—xicmi&ikzn, mi e-xtmcmn^m^^-^m^ 
izmxz ntc.m 2, ms tsxrym 4 <Dm$L# fm^it&mz-D^r c <D7n* x 

, ^?n, lt miR wtg'Srga^j^^ ^- (£fc&miraMO ^#^2 
±.iz Hjgfk-r 5 /cfefc ^ffl $ nt# s o sir-t § if^oKffitt , mux* ^s^fb-er 

(i^^AT^ft F> DMS (^f^'J^f-r) , $5 &TJMftW7 ^. / It 
tao glffi^mic^^ tif#§ 0 # u ? ? F a, l , 3-^7 s x :/n^v 
, 3,3' -- T 5 / tfx:/n t?;bT 5 >\ EDC (l-xf ;b-3-(3-i/7f ;l/7 5/7' 
n tf ;b) -ft 5 Fill) , S P D P (N-X S>Vl/ 3 -(2- tf U > ; 
;l -y°u tf ^- % h ) ) ,k tJPSATA (N- x^>>^5 u s~7 -b ^/U^ =t T 

K*ra£JW£&S!gt"3^#<D0!Hi> Pone, Biotechniques , 6:768-775(198 
8) ; Webb, #^#31*4,659,774^ ; BaranyS, PCT# fFffiMPCT/US9 1 /06 1 03 ; 
Brown J. Chem. Soc. Commun . 1989 : 891-893 ; DahmaB, Nucleic Acids Re 
s. 18:3813-3821(1990) ; Beattiee, Clinical Chemistry , 39 : 719-722(199 

3) ; Maskosfecfc "(/Southern, Nucleic Acids Res . , 20:1679—1684 (1992) lc 
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§ c t tin it t, $ re, mmic£M~£tircmm.(D# u ? * u^?- f^i 

5? * U^-f- FtfllliD.WIffl^^D »W(0*T'^ Dleffenbachfccfc 

tfDveksler, PCR Primer, A Labora tor y Manual , Colclspring, Harbor Press, 
Coldspring, Harbor, NY (1995) : McPherson^> % PCR A Practical A pproach, 
jgl#, IRL Press Oxford, England (1991) ; McPherson t>. PCR A Practical A 
pproach. ||2# , IRL Press Oxford, England (1995) ; tRU #1^4, 683, 202^ 
, 3K@#^483, 195-^*5 J: r/^S^^, 965, 188^icBW?n^«o S 
B'lftPCRcDM^X'n r-3;W£, ffi<D©m<0 ( t , T?€>^ Shuber€>, Genome Research 
, 5:488-493(1995) ; Eggerding, P CR ethods and Applications , 4 : 337-345C 
1995) ; Cuppens^, Mol ecular and Cellular Probes , 6 : 33-39(1992) toX ZS^ 

mm^5 , 582 , 489-^ic mtts ? nt#£ 0 ^©hh^c^;* nfoi-° u 5? ^ u^-^ 

y %> o -m<Dm^y^ y -*—om * y? ^—tmsmwa f^y ^- 
-om* y^-tmm^wx-j^y y-T&^>m^, mm.? ?izm ct>\ g fc 
tts^tg^ o i#£ 0 ais^ttsfc, fi<^)ii^ix-> y h comm-ei** < . 
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<fc zfw 9 vm^it^mmtRztm % tmw&zsts* ~mc , tmnrnmc 
m^m^mf^^m^it % tabic ^ <t& ioosw^^^v 

LT±ff*Ilf M^±tfftl U £C T\ it*BSJ£J±¥— ©SiSSSsF*) lc 

oiffl^^ftifc @^k s n/cii]iR £ ^^fbm^^^^^-^pj^ t a a „ m ^ 

Ftgiiflicfei^T^Jc^ffl-^feSo fflM^^ D =f? ^7 F^&SHHK*^ 

^b^-\co0iR^ u =r? * b<Dm®*mm?z>tc&>ic 0 mmmmm 

* x ) ay. t f) s\(omft t^micm^ u#§ 0 Ltct>^ r, n w??^ 
^k<* n^fk^^co^^^^ lt\ ^i»j^^Wic[ii^-ra c > l 
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3? 7 F7tom§o LiDcfc a ^NtSMI^ U d'7 7 u^-^- F7 7 -r 

p^OWi, ^7^F-M(PNA)&£;&-^<t?#\ Jinetit^M^o PNAcD 
£-J5Sc*5J:tffllii&i, ffiOtl.PjT^^Tt), (EgholmB, J.Am.Chem.Soc . 114 : 1895 
-1897(1992) iKosynkinaBs Te t . Le 1 1 . 35:51 73-5 1 76 ; Dueho i m g> , J. Org .Chen 
^_59 : 5767-5773(1994)) £gE*i£ft3o t > 'i^/^ Y V-C>SU<?3^»^i^4o 
i^T, IsHR^^i, DNA#D 7^— t?fc «fc DlS?ni!§ff\ ©IK*^*, 

7j-tc 'o ~?u y ^~£ti%> * y 37 ^btf FT-s d z.<d&^> mmmm 

< ■ofr^flKg^cfc^T, ^MoJflgU ^It#6f§^ U 7 7 U 

nets £A,£&rc&±<. mmm\tm^m u#&^ 0 * u 35? * kt^ 

7 -7 U^i/ KtlH(7)^i^DNA) , -vy?- F^&£3:1tt?o * U J? * U;* 

?J<fg% if J&-§-ty 0 U >'^-^4'° U 7 £ W-? 1 FtcHS-a-T S^ffit±^lfl#tcja»lT* 
$>0, ^OJ: -5 &#n^t£t#<£>Mte> Herraanson, Biocon jugate Techniques , tutti- 

17-- u > 7ffl&<o 5 " mk&k l , znic & 0 to&K&zmm? z> dna# u 

Y 7-^c0ffilT% t > ^ 7*^ Y v-OE»7 ^tt, mttEJSfcfcl, *T#JgJB! 
jg«"T 3o t >' v ; "7^ Y ©^IftJgr+^^l ijffl -T S J; -5 ctib £9ig >PI£?£ 

*%>mmt u#£ 0 # u 7 7 KtstsaM^T-e, < £ & 1 -o 

0h>i>77^T-^ mi&<D1tlto<D 1 oiXiicD^ 'J 7 7 U*? Ft" >7°L/— h 
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micmm umzztit^mm m iot mm $n^ c mux^fcL©*- u =f 5? ^ u 

5? ^7 U-A-y- KBB^J^fTif # U ? ^7 RHX* ^tt^t^fefcfleffl'T 

(0iDfe±t5iE«r#Ba©ii „ cn e> <Dmrcic$zf$.ia nrc # u y- z w-^ fse 

Srfctc^ U 5? £ U^-^- F\ $ fc«fT/ctC#m Ltctf V ? ? U*^ F fc % 

m tz # vytux?- f m± k$>%. m tc ic $ n /c # u f heai tc m 
B-f § =fc 3 ic % mux ^ ^^ft-ar^j^iait u#£ o fifu &\ sir* ^m^it^a 

£>%^ 0 |^lR^y(C^< ^M1*73^W^*fflTfe^o *Hf*5>, £<D73?£ 
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;K y 7 * U*^ FmiR-rVW Xii^ < onus* ?^fbi?=H^#t?;&\ c c 70 

«-e#&-r £ ; l^u s & & ^ <d^--\ y m x <d%& ^%m\f± m *5 # s mm % 
mm t % tc tb (•<: , h^hhk* tmttit&m oimmmitz nm%o hhr* ?m 

a w W^^r 0 m%o L < li, + tf^ U — > '*/U±, T^T 

o mtltf- h »i?tif;^ U y V is*?- h*«l:»§J; -5 ic, * LT 

«^i!)^7ca6o«M£§ii#t-r § J; o icim?z>o v y ? u*?- f 



or 
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L < l& , 0 ijx £ bl¥$J & # U f - F T & & o 

^ < O'j? x;l/?tW^(iT ^^Vba-ixOcJ; 3 %«7"n s>x ? 3 >rli 

(ni3 c ) 0 # u 5? 7 \ s *ni%mh j fMcmx-? & rc&i^ ~/u >? x 
xDmmcttmLtz, < 1 & 1 -cxdihik* ^a-a-^^^#cy 0 r > x 

So fcT, *5gBj^t#&7°n y x 7 ~> 3 >f^iin- KfVWXO^n^i 

it t° v y- * is*? vmmM'wtk^tsKj&m^m tzmmz^z z. t ic&o. n& 
zmmmm^ ^-s tc itmmmm^m u «iu tti^srn >>x * ^> 

3 VjLTIIi^ib U#S 0 r;H XOSW^^n v x s is a ><Dff£l*fc:>l^S^S 

mw&<Dffi.n*&2s-mz>o *im<Dmm.7u > ? x ? -> 3 vitauMan- Ff/w 
x <o ffi ©^mw- *5 1 ^ t , 7 wmfcfotfnm £ n s x ;i c s & t± as 

«&f5gg) fc^^^C, /Di^x^v'a^fiim^ fyiJxJf, 

Af/xiS^ge^x^ (8xi2) v^^D^^yu- 

sC7>lz.&?rztt>K:, 8 x 120KS'^JT\ 96 7° n S>x 7 2/ 3 >'*Wt~S?ftm7°n 7'x 
7 7a yf^l a - F t7 W X U# £ o 

*mn<o# v ? 7 is*? Ymm?>u7,<Dm(Dmmmte, mm^~~x<D£ 
-) & 2 ")« tvmm icmi^nsbmm^m*^- v h cd+z y v 
■y h i ^^±«0ijx 7 ?mftit^mttm*%o m 'c=t~ v h ±^m%<?m& 

%> ©IK ^ ^IS-a-fb-a-^^T Sen e> too. - -y h -b ^y h <OHfiE!H«^ fcl "-T , H 



(39) *f * 2 0 0 1 - 5 0 3 9 7 3 

~-y Mi, -t>y hco^><v^^— of«fi!*t*f^*Jl^-rsfca6^ N EiHciaB-^n 
t# § o ca - >>' h tt , i5« n * 5 $ - k: £05</Hc Sg^S nt# § * CD «fc -5 & 

fern, Mtli^n#§o M?Lif, # u ? ^ u*^ feur-t^ wxit rx h 

U >X(string)j (KBfccox h U >^tiMLTl^) ±TSlHC,^ L/c^I 
CO I -D*$\%m< C SJffift^f ^T<Dlf— X*5l#ffi< C tJC^S 0 ffl* 

co xp^cos^wiKFJ^uct7jifi^nt#, ^rac £ o rra* co e— Xco »?n 

f§ 0 *y h tts *^'?ScO»(i:^S t e ns 2 oJiLh£>fi£##7-te > X U 
c£lc<fctK gWO^OHSfii^iEii-rstctgirOo Mi, $?^L< Ji. * 
>y hcooi> Fc=t— If— tc«fcSS!l^O*MH4«:S/J^b-rsrc«). ^a6$]^£nfcC3. 
->y MiT^^M-r^o 4"--y Mi, »JL<«, *m%<D 1 oLX±.c07?ffi^ 
»f§/c46cDi^»^ty 0 §f $ L < fi, 5^fc&I^LT&flF*tS7ca6, 

nm7£7#~*£f&&&ZS/ll:rclZftMLmz>o *&W<n*y Mi, ^£0[I]iiX 
™^K?y^^^-^rcii0iR^tg^«ISM««^^ 9 IXc, '> 

£ 2ocoy^^^-co-t>y h^#t? 0 L< #&lllf<D*v h<DX^ 

^y7^v-(iiii^ntfe«jn^<Ttj;^ 0 »cor)Jxsj^^^^ 
ZfcibM y b ta N < > 2 o^Tcoi^x^ -v-^-g-ty 

£W<D4>:£< £fc 1 OO^^- fcfclEliKRrflg&X^'f T?£5o HHKrT 

Sv^y^^ U rf5? ^ is*?- F£#t?o ffil^coiaiRpjfg^gg^J^^X'-i; 
fctiSii^tg^tetPI^^^jS^^fc^co^^cO^-y M^^:, *y hcoX 



(40) ft 2 0 0 1 - 5 0 3 9 7 3 

"7 ^v-M LTSfiE Lfc, Ih]i|XrTB&£# U ? * U^-f- F^lMiS: fcttHMK 
fSH'M, dNTP (5?^b^^-F3 'J ymm(D4^Mt^r) , $11*- = *-*- 

? * ix^-^ FEiKxV^x^s^ic^sntf^iU^s:^ cm«\ re 
mzmmzftT^z^wmz, u r<Dmmm^m tir&c tic^'o &mcm 

3-Q<Djg&&:/^X5 F Or&t}*>> pGEMk pCDNA I! .1.9, fc'cfctfpBSK) £\ 
^7=^^ y IE!^j^73 ^ (Sanger £>, 74 roc. Natl. Acad. Sci. U.S.A. 5463, 

1977) ^m^rmm^i^m:^ Ltc 0 

m^fcmy&f&ynb^M^ *SWt, FAM-SP6("f FAJMf!$SP6:/-> 
XT-) (A, CX *5«fctfGSJiS) Sfc£iR0X-SP6 (f %t>tX :R0X^flSP67°i7 X 
V-) (T.SJS) (pGEMfc:#SW) . J0E-25T (C) CTfcfc^pCDNA II 1.9X 
#SW^:J0E^fi25T (C) XX? Xv—) , is cfc Cf TAMRA KS (pBSKlcWSW) "7°^ 
4"7-^T, A, CX G , TTsbv *t&6L<D*tl?tUcWitia Lfc Z. fcfctfttiAB 
I PRISM Dye Primer Cycle Sequencing Core Kit, FST— n.7 )l> (PN402114) X 



(41) ^2 0 0 1 -5 0 3 9 7 3 

7° 7 -Y V— IB^mOTOoI D T'So fc : 

SP6 : 5' ATT TAG GTG ACA CTA TAG 3' [gS W 1 ] 

25TCC) : 5' TTT TTT TTT TTT TTT TTT TTT TTT TC 3' [g2^J#-§- 2 ] 

KS : 5' CCT CGA GGT CGA CGG TAT CG 3' \M^m^ 3 ] „ 
±T<Diry-?\s- h (pGEM, pCDNA II 1.9, &£tfpBSK) ^ MO^teFE^ 

, fecfcfj TSB^i^^tiattJ^f (7n hn;Hc|2«g$n^510) , LfrL 
gU^^x^/-;i/ML. ^LTABI 373 DNA7- ^aiy^-^^^TS^j^. 

jg^tt, A. C, G, :fc«fctfT U->©«-^IC^V^T, 3^1© 1 feBE^J^ 

Ht^oTA, C. G, fccfcO'T U— itofy/u- 

mmm^ 2 

5 (Dmte & f > 7° 7- - b ^MgaiM: § 1 2^jj& ^> -7- -< zkEgMS d. Irii 

mmnm^m f % mmv *v-t?-7 3 y^x^r^ h ( P uii-out 

) ^TTOo 

12c07°7^V— CDrtcO TO (MC32-F2, -F3, -F4, -F5, -F6, -RC3, -RC2) 
, MC32Blue Script-7 7 7- (-£fo(Dffi A^^t?^3000bp7^ h) 60PCR 

^#-Mtf (**J400~700J£S:K) C0m?W%LVrc o m<D-??4^- (5B5F5) 
> 5B5^7^-Ojf AtoO-gpj&StttffcU -73, ^^^7^Y- (MSH2-7, - 
12, -33, -15) ^ th^VADNA (MSII2Mta?7)X^7 7, 7 N 32, 13, 15) 
fr£>j£^PCR^I (3§2OO~500bp) ^12^?*^ § fMctm- Lfc a ^T(9r> 
77- 7V7"'^4--7SH^J^;€&^ffl^T^i3f^E»A^L/i (Sanger?,, 



(42) # M 2 0 0 I - 5 0 3 9 7 3 

74 Proc.Natl.Acad.Sci.U.S.A. 5463, 1977) 0 



fcCt^Rftl^T, ^SS^CABI PRISM Dye Terminator Cycle Sequencing Core* 

■ y k Fsv-^.T;b (PN402H6) lessens <hfc o "pfeo tz 0 zmmtumm 
fcfemmmm (momio & «t t>* 3 mm&(D t< u 7 7 — ^ o^o.oss^m) *5j;tit? 

D$X77^~ tf (3 Unit) , dNTP (,^2.4mM) £> «fc tf£V ^ — 5 £ — 
.2mM) iaKJSlco^Tli#5ns©fcJ±«LT\ 12fi crfcfc^ 12fgcD 

LTSJS^^tt«30/ilT^^/c o f>7°L/~hM{t ^n^fU MC12 PCR 
7V7U n 7{CO^T&&]0.013 M MT7& D , 5B57 n — >lCO^Tt±#]0.02 \i Ml? 
SO, fLT MSH2 PCR 7 >' 7° V n V (7) £ /? o I • T IZfijO . 0 1 /i M7? £> o fc 0 7°^ 
-fV-Igit ^1.2^MCD^Mit7:\ 0.05— 0. 17/*M<DfBHT*2Do /c 0 +^7/U 
SR*5«J:t5iaS« (96°C5#— 53t:i0#--60 o C4^) T^ofc 25^5+r-f7/u^ 

DNAU-^-BE^iJ 0T ^7 77>'7TOJ, 5':^i:#ftt§) 

«t :?ic-^l/c 0 ^yyyvmm, mmtmf-yyy- bic^yfv 7V 

X L & o /Co 12<D^£ § 6 i&» U - ^—BE?U£>8lg*&JiK£\ IBuSjb^Ttf) 7°^ 

MttEflj erftfe-s, sir* ^B^fk^) «u lsmss-e&o, fU67- 
t<DB$k. ^ctihi-x., \z*?-y/x h yy° h r ^jym^zix Lrmm^mm^ 

^Uffco CCD J: 5 ;vY7'j 7V^'-7a 7, jftHM3«fctfi8fcB<DIig 

j&flF f5Ci ^ nJtfe T % o 



(43) mm. 2 0 0 i - 5 0 3 9 7 3 

1) M02-F2: 5 ' TTG GCT (^f ft,) ACT TAG TGC ATA TTT TAA CGG TAG 3' (7*5*?- ) [<fiC?U 
J=% 4] 

5' GCA CTA AGT AGC CAA V ( ft £ fj ) [ 5] 

2) MC12-F3: 5* CTC TCT (H*.) CCC AAG AGC AGT TAC ATT ACA AGG 3' (7*51?-) 
[ p*>J%$ 6] 

5'GCTCTTGGGAGAGAG3'( ^^f»t^j 3[^ ! j^| 7] 

3) MC12-F4: 5' GGG TTT (fil\) ATT CAG TGG TAC CCC TAC TCA GAG 3 s (7^1?-) 
[ 7] 

5' CCA CTG AAT AAA CCC 3' ( )[ gtt'Jft^ 8] 

4) MC32-F5: 5' CCA CCT fa 11) AAA TAA GCT TTA ATG TAA AAT ATG 3* (7*^ ?-) [ge?'J 

5* AGC TTA TTT AGG TGG 3' (i }f|*,f^.J )[ § .10] 

5) MC12-F6: 5' GAA GCT (fin) TCT TCT AAA AAG TAC TAA TGT TTG 3' (7.O7K?) [ g^>j 
*« 11] 

5' TTT AGA AGA AGC TTC 3' ( ffc^ ij )[ gft9'J$$ 12] 

6) MC12-RC1: 

5" AGA GAG (ft 1 >TGT TAT AGA ATC TTC ATG GAC ATC 3 ' (7^-) [g^'J 
5' ACT ATA ACA CTC TCT 3' { . ftft gtf'J ) [ WJf^ 34] 

7) MCI2-RC2: 

5" AAT TAA (rfi^ATG GTC CTAGTT AAT AAA GAT CAC 3* (j%<f?-) 
5* TAG GAC CAT TTA ATT 3 5 { M$%M9 ! l ) t Witf 16] 

8) 5B5-F5: 5' ATC AGG (ft 11} TAA CAG TCA TCA TAT TCT GTA TGC 3* (7^1?--) 

[ .17] 

•5' TGA CTG TTA CCT GAT 3' ( ■tfft gzyj ) [ f f 18] 

9) MSH-7: 5' ATT AGA (f*,-Q CGA CTT AGT TGA GAC TTA CGT GC 3' (7^7-) 
C gtM*% 19] 

5' ACT AAG TCG TCT AAT 3' ( . ■ftfft % z *n ) [ % § :20] 

1 Q) MSH-12: 5 ' GAA GCA fa 1 1> TCA GTA TTC CTG TGT ACA TTT 3 ' C?%« -) 

[ mv}-% % 213 

5' GAA TAC TGA TGC TTC V ( faf 'J ) [ %IV)% % 22] 



(AA) WIS 2 0 0 1—5 0 3 9 7 3 

11) MSH-13: 5' GCG ATA (f<.i) GTA GCA GAA AGA AGT TTA AAA CTT GC 3 ' 
C7%?-)[ %IV\~%% 23] 

5' TTC TGC TAC TAT CGC 3' ( $ftlf$il9'J 24] 

12) MSH-15: 5' AGA CAT (f^ TGC TGT CTC TTC TCA TGC TG 3' -) 

25] 

5' GAG ACA GCA ATG TCT 3' ( #) & u 9\ ) [ % ft *^ 26] 

M{* (XM/7h7t:^y»>"J*Si-X) 10mM Tris, 1 mM EDTA, pH 8 
.0, 0.1% Tween2O*T-3 0^fIr7t?tLfc ; lOOmM Tris, 1 mM EDTA, pH 

8.0, 2mM NaCl, 0. 1 %Tween20tCT 1 m^Wffift tf-X£\ 32°C 

^ U w MbU L TBE^J^S^^^O/ n-T 7' U £V -(f — ^ a - ~fiz 
^Lfc.o 7°^7 /! > hi^tf§ tf— X£\ lOmM Tris, 1 mM EDTA, pH 8.0, 
0.1%Tween20^T2lB3 ; 70%:n* 1 IpJ^L I ^LT^!£|^^/c 

o 

°ct 4 ^infRrrs c ^kicfcoT, 2.5^ icPd- fV y^mmm <M4*y 
IkfrjlAy 5. Ffc cfct/^X b -7 vy;l/-/EDTArI^5: 1) ^(c^m Lfc Q 
&£?&iE$ r "J?&t'r— 4 oOfTOSWf y~fV— Y {z-D^xntco n ft 

mmm^j 4 



(45) &m 2 0 0 1- 5 0 3 9 7 3 

^SttPCRgJESO^UT^ htHtStf^tLT, 3-D(Dm^(DPCmj^m^ 

.X7^7 r > b ^ffll^TSRWiCli Lfco PCRy"n h n;t4i, ^R^jMPCR Proto 
cois, Michael A. InnisC 1990, Academic Press Inc., 3KH#^F4,683, 195*5 
J: cJ^gfff fF4 , 683 , 202 % 1987^7^ iC SEK £ tl £ £ *5 f 3 ~~C &-jfc 0 

3 OCD^^^PCRtgilil^r, AmpliTaq GoldTM DNA Polymerase^' f SGeneAmp' 
PGR Reagent^ v h (Perkin-Elmer, Norwalk, CT, PN # #N801-0055) TSU^fC 

mm?Cmfogkft*®im Ltc ; Ulng^RajiMMA. 200fMOIE^fp]*5ckr>'ie 
75^7"^ lOOnM dNTPig^&k 175nM MgCh, lX + 'ybPCRlffiE 2.5:2. 
n<y hOAinpliTaq Gold si? U ^ -5 — -tf tfflM&5JSfflit£:50 1 S^StK 

o 

PCR+1-— V;l/7°D "7 -r — Jl%i&m Lfc : Ampl iTaq Gold &fz$> 
CO95°C-10^-X^ ^^-e97°C-8# 59°C-40# 72 0 C-72#<7)28+t -7 7;K 
<< 5 Mctfo^T . Taq Gold Enzyme^fSi'bT^ fc&©99.9r-10#£>M& ^ L 

ffiffl Lfc3 0^ja%SPCR7^YV— ^y t h fSLMk(D3-0<DM*t(D 

m^mmt %>tc*bK m-\ l /c. 0 tb adnac*h^msh-2^s^ * l 

, I^7^U3 yimnttftM L tc (200-500bp) 0 ^PCR^^^V-Hz >y bfrZ 
(O 1 -3«77^7--t7 Mi, f©3'»j^fy7°l/- RtJ^PCRy^-Y V 

Yv-Tfe-p/co y^>77 -r & 2 zf? 7 u*^ f 



(46) 2001-503973 
U ^ tzW^«/ci6£DT- >7"V- h left h ftlT-j tc ; ZtllC £ ot, #it7°^ 



(47) 2 0 0 1 - 5 0 3 9 7 3 

x^y > 7 

5TTG GCT AGT TAG TGC3- !>;fr- 5'CGA CTT AGT TGA GAC TTA CGT GC3' 
5'GCACTaACTAQCCAA3' [|j^'J#§ 28] 

x^y >i2 

X^- y >i 2 h > vIE/i ft •/ v-f - 

5'GGG TTT ATT CAG TGG3'- 9>"b- 5TCA GTA TTC CTG TGT ACA TTT3' 
[E9»l#^30] 

5'0CACTGAATAAACCC3 ! 

X^y>12iS^fR3^v-r^- : 
5TTA CCC CCA CAA AGC CCA A3* 

x^y >i3 

X+ y > 1 3 h > ^DE^-fS] V- : 



(48) ^2 0 01-5 0 3 9 7 3 

5'CCA CCT AAATAAGCT3- 'ni>- - 5'GTAGCAGAAAGAAGTTTAAAACTT GC3 1 

5\AGCTTATTTAGGTGG3' 34] 

5' GGACAGAGACATACATTTCTATCTTC3' [ B|Z.fO^§ 35] 

ttMBis&tt > "7 -jsu-x f )\sm.Wffm \c x^x mm e ntc 0 3 o<di^ § pgr 

it&W iXTEfccttjFO.l%Tween"2O?«?2 0THM^L, ii^HtLTtT 

X*^ U -y h ft L /co ^<0#liWII^I*fa - L , fLT^ 

fc 0 lnn-7>7° ! J 3>^|ft5 ti — X£\ lxTEfc c tr/0.1%Tween-20ygrS^T'2 

i^H^J?*AEl4; (Sanger 74 Proc. Natl .Acad. Sci .U.S.A. 5463, 1977) £:J|JV 

N ABI PRISM Dye Terminator Cycle Sequencing Ready reaction-^ y h (Perk 
in-Elmer, NorwalkCT, PN#402078) *m^Tft-?tc 0 mm LfcBE^J&^iSfgU-— 
v;l/7°a "7 -Y — ;Wi\ (96°C 8 #--53°Cl5#-60°C 4 #) 25^ * o fc 0 

firmm&fe'r- $ *±T<D 3 -J(7)iWf>7^- h fcol^Tfffco c n fb l±. 
BJSlt. 7>7'Jn >o#M14PCRrI^-#j7b^+^^S*5cfc UMT-flg < 
M^ftfcC^^Lfco M(D^^^fi, jBM*H «f £ iz ±ftX 



(49) It* 2 0 0 1 -• 5 0 3 9 7 3 

t IkTsi L fee flil * ©PCR TVb h mm* S /'c , SB^/gM^T- > 7° U— h t 

mmt>^*§£ Lxmmznz c ttmmc^ Lxmtticmznzcotm cum 

mmcommm^ mmm^mn^nm-r^c t *^m^ & kh~^t&s t 
znz>o mm. »&f^ifci±iit§^osiiica^^t'$ 



(50) 



ff ft 2 0 0 1 - 5 0 3 9 7 3 



(iii)SB« : 5 0 

(A) : fcf— -f - 7^71' H AM * v- X 7- AX* 

(B) #ifi:U>* — > iz>^~ K->-T-/ 8 50 

(D)jW : X- 
<5)S : 7^ 'J*-&*a 
(F) : 94404 

(v) zi>^^—^-m^mvmm ■. 

(B) 3>tf^-^- : IBM 

(C) OS : DOS 

(D) V 7 h^x7 : FastSEQ, ^-f >}^xV\*"y 3 >2. 0 

(a) mmn ■. pct/us97/ 

(B)mWB : 

(vii)5£It"^ : 

(A) ffiSi#^ : 60/027, 832 (7/'J #f?M) 

(B) ffiffiB : 1996^10^4 0 

(viDflSB*-* : 

(A) fcHUM : 08/874, 437 (7 A U #-&3feSI) 

(B) tbSH0 : 1996^10^4 9 

(v i i i ) ixm A/mmmmm •. 

(B) if : 34,298 
(OflB£*/S3ft#-S| : 4294W0 



(51) 



If & 2 0 0 1- 5 0 3 9 7 3 



(A) mm : 415-638-6245 

(B) fl/777^X: 415-838-607] 

CB)S! : 

(C) M<B* : 

(D) FlDy- : j&fi&R 

(x o mm : se^i« i : 



ATTTAGGTGA CACTATAG 18 

(2)62?i]#-5f 2<Dfflf$g : 

(A)&£ : 26ifiSM 
CB)SS! : M'^ 

(d) h#D>*- ; mm: 

TTTTTTTTTT TTTTTTTTTT TTTTTC 26 
(2) "fd?Wt3 0ifl8 : 

(mm : 

(0 m<nm. : -#« 

(D) h jj? D ^— : 
CxOSB^J : g23W§3 : 

CCTCGAGGTC GACGGTATCG 20 
(A)ffe£ : 30igS*f 



<£)m : mm 

CD) h#ni?- : jSfgtfc 
(xi)Sc^J : 63?iJ#-ff 4 : 
TTGGCTACTT AGTGCATATT TTAACGGTAC 
(2) fi*U#^ 5 : 

<A)ft£ : 15&£tf 

(B) ffl : M 

(C) i©t : 

(d) h^y-: mm®. 

GCACTAAGTA GCCAA 

(2)g3?iJ#^6CDf#3B : 
(i)E*l<&#« : 

(A) ft£ : 30*SJ£** 

(B) $! : M 

(D) h#P>'~ : 

CTCTCTCCCA AGAGCAGTTA CATTACAAGG 

(2)S2?'J#^7 0i##g : 
(i)E*J©#« : 

(A) ft* : 15%£tt 

(B) $! : MSI 
(01©t : 

(D) hs|*ns>- : jS^tf 

(xi)ss^j : m&mm ■. 



GCTCTTGGGA GAGAG 



(2)gaaW§8CDtf$g : 

(D) MDy- : jfifgitt 
(xi)SE?iJ : S3^i#^8 : 
CCACTGAATA AACCC 
(2) &6&m*t9<D®m : 

(B) SI : 

(d) h#p>?- : mm® 

(xi)gd^i : ic^IMB : 
CCACCTAAAT AAGCTTTAAT GTAAAATATG 

(A) S3 : 15JS&*t 

(b) m : mm 

(D) F^ny- : Utmi 

(xi)gd^j : mmm 0 : 

AGCTTATTTA GGTGG 

(2)mmm 1 com : 

(b) m : mm 

(o) h^o>?" : mm^ 

Cxi) eg^ij : gd^JM-l I : 



GAAGCTTCTT CTAAAAAGTA CTAATGTTTG 

<B)S : M 

(C) «©» : -#!£ 

(D) haj?0 5?- : mMW 

[xi)mn m?m^ 1 2 : 

TTTACAAGAA GCTTC 

(2)gfi5Wf 1 3<Dmm : 
(i)B3?iJcD#IS : 

(a) g$ : zommt 
mm : m& 

(D) hstfas?— ; [Sm^ 
(xi)lB^J : E*J##1 3 : 
AGAGAGTGTT ATAGAATCTT CATGGACATC 
(2) gfi^j#^ 1 4 M : 

(B) S! : «6& 

(C) i©i : -#fi 

(n) h^Dy- : mmt* 

(xi)ffi^J : BB^JS^l 4 : 
ACTATAACAC TCTCT 
(2)E#I##1 5<Z>1f$8 : 

(A) S3 : 30itSM 

(B) gy : mm 



(55) 

(D) h^P^- : Mft 

ho mm : sa^i 5 : 

AATTAAATGG TCCTAGTTAA TAAAGATCAC 



(2)gfiM#^ 1 6 COW : 
(i)S?«0»t : 

(A) 62 : 

(B) Si ; 

(C) gfcBjBc : 

(xi)mm : ffi^mn 1 e : 

TAGGACCATT TAATT 
(2)SB3Wt 1 7C9ff# : 

(A) fi£ : 30ifcS£*j- 

(B) SJ : #8 

(C) i<D|[ : 

(D) hSn?J~ : mmVi 
(xi)ffifl) : Sa#l#^l 7 : 

ATCAGGTAAC AGTCATCATA TTCTGTATGC 



(2)B2^J#^1 8coff« : 

(A) g£ : 1 mmn 

(B) ^ ; Mfit 
(Oi£Dt : 

(d) hiHn^— : mmvt 



TGAC'fGTTAC CTGAT 



!fl2 00 1 -5 0 3 9 7 3 



30 



15 



30 



(56) 

(A) ft* : 2m&n 

m m : mm 

CD) h#Dy- : [S^« 

(x Dge^Tj : mmm 9 : 

ATTAGACGAC TTAGTTGAGA CTTACGTGC 

(2)l2£Wf 2 0©»«: 
(i> 833*1 <Z>4#1» : 

(A) ft* : 15iftS» 

cwgs : mm 

(D) F^ny- : tSigtt 
(xi)SB^J : Kl»^2 0 : 
ACTAAGTCGT CTAAT 
(2)B3#i#^2 1 s7>'|*"$B : 

(A) ft£ : 27iMS» 

(B) M : TO 

(d) woy- : mmw 

(xi)SB?ij ; gB^j§^2 1 : 
GAAGCATCAG TATTCCTGTG TACATTT 

(2) mmn 2 2 <nmm 

(A)S£ : \m&$i 

mm. ■. « 

(D) h^PS?- : 



2 0 0 1-5 0 3 9 7 3 



29 



15 



GAATACTCAT GCTTC 



(irmm-n-2 z&mm : 

(A)S£ : wmmi 

($)M : m m 

(D) h#D>?- : glim 
(xi)B5?iJ : l5»-^-2 3 : 
GCGATAGTAG CAGAAAGAAG TTTAAAACTT GC 

(2)gs?ij#^2 40mm : 

(A)g£ : 

mm : ^gg 

(D) K#P>?- : (Sl^ 

(xi)K^J : ee?y#-^2 4 : 

TTCTGCTACT ATCGC 

(A) ss: tm&n 

(B) ^ : 

(xi)gg^I ; Bc^J#^2 5 : 
AGACATTGCT GTCTCTTCTC ATGCTG 
(2) 9a^J#*f 2 6 <B1it$B : 

(mm<Dm%. : 

(A)&£ : iSifiSM 



(58) 

cd) h#Di>— ; mmw 

GAGACAGCAA TGTCT 

(2)IE^j#^2 7 (DM : 
(i)E3aj<&#« : 

(A) ft<* : 38ifig*t 

(B) m : ^gt 

(C) «CD« : -*« 

TTGGCTAGTT AGTGCCGACT TAGTTGAGAC TTACGTGC 

(2) mm^ 2 s omm ■. 
(a) \mmn 

(B) : M 
(O&ffljgfc : 

(D) M> 5 p^~ : MR 
OcOSa^J : B2« ^2 8 : 

GCACTAACTA GCCAA 

<2) sa^i« 2 g ©it $ : 

(B) M : 

(C) ^CDSk : 

(D) hipoy- : M« 

(xi)sa^j : mmmn2 9 : 

TTTATGACGA CAGCACATTG C 
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(2) 3 0 ©fiHB : 

(i)B*<l©«r* ; 

(B)m : 

(D) MDy-; jgjINfc 
(x i ) S33«J : &mm^3 0 : 
GGCTTTATTC AGTGGTCAGT ATTCCTGTGT ACATTT 
(2)gB3Wf 3 1 Ottfg : 

<s>M : mm 

(D) «Dy- : ffiffitt 
(xOBB^J : rcM#§3 1 : 
CCACTGAATA AACCC 

(A) S3 : !9^S>ct 

(B) M : 

(C) flcom- : 

(D) F^ny- : j&Jgft 
(xi)ea^J : @"d J!J# ^3 2 : 

TTACCCCCAC AAA GC CCA A 
(2)Id90«3 3 : 

<B)M : MM 
(C)IICD^ : 

CD) h^O>?~ : iKHW 
Ui)B2?iJ : S»^3 3 : 
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CCACCTAAAT AAGCTGTAGC AGAAAGAAGT TTAAAACTTG C 

(2)g?,§w§3 4v>mm : 
comment®. 

(A) S3 : ]5t£&2f 

<s)m ■. mm 

(D) htfni?- : itiMtt 

AGCTTATTTA GGTGG 
(2)@B?ij#^-3 5 0ff>$ : 

(A) S3 : 26&£*t 

(B) S! : &g 

(D) hTl?D>?— : ifilltt 
(xi)gg^J : K?il#^3 5 : 
GGACAGAGAC ATACATTTCT A.TCTTC 

(A) S3 : 26&g*t 

(B) Si : «6t 

(D) ^Dy»: 
(xi)SB^J : e2^iS^3 6 : 
TAATATATTA TATAATATAT CGATTA 
(2)fti?Fj#*?3 : 

(A) S3 : 16&S*f 

mm : « 

(C) I(Dlt : -« 
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(D) F#Dy- : mm*k 

GTACATGGTA GCAATG 

(2>ie«^3 s <vmm ■ 
(B)m : mm 

(D) h^Ozy— : fiSljm 

(xi)sa^j : nm^3 s : 

AACTGTCCAT GTACGATCGT TACTGCCATA ATCTCGGATC 
(A)S£ : 3! i&MM 

(b) m ; mm 

(D) hitfni?- : rtm^: 

(xDga^i : m^mns 9 

TAAATTTAAT ATATCGATTA CATGTACCAT C 
(2)S2£W5-4 OCD-fflS : 
(A)&£ : im&tt 

(b) m : mm 

(D) batfni?— : mmvi 

(x\mm : ga^j##4 o : 

GTACATGGTA GCAATG 

(2) mm^ 4 1 <Z>*ff $g : 
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(A) £3 : 40%£tt 

cb)^ : mm. 

(D) htfn^ : j&fttt 

AACTGTCCAT GTACCATCGT TACTGCCATA ATCTCGGATC 
(2)IBTO4 2 0ii : 

(B) S! : 

(OJB©* : ~*fif 
(D) h^D^- : jgtfgtt 

(xi)E?iJ : 2 : 

ATGTACCATC GTTACTGCCA TAA 

(2)S3??J#^4 3(D-\-m : 

(A) £2 : 23*fc£*r 

(B) M : MSI 

(C) ««5«C : — 

(d) b#D5?- : mm& 

(xi)ge^ij : g3^J«4 3 : 
TACATGGTAG CAATGACGGT ATT 
(2) 4 4»1t$B : 

(A)fi3 : 40&&ft 

(b) m •. mm 

(OifiDS : ~M 

(D) h>1?Q>7- : sfiMt^ 
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(xi)Kfll : B3^j«4 4 
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AACTGTCCAT GTACCATCGT TACT GC CAT A ATCTCGGATC 

(A) H$ : 22i&mi 

mm mm 
(om<n®. : --m 
(d) h>^p>*- : mmw 

(xornm : mm^4 5 : 

TACCATCGTT ACTGCCATAA TC 
<2)B2WM 6©fll* : 

(B) S! : 

(d) h^Dv 1 - : mm^i 

(xi)SBy>J : BB?W§4 6 : 
TTGACAGGTA CATGGTAGCA ATGACGGTAT TAGAGCCTAG 
(2)ga?rj#^4 7 routs : 

(b) m : mm 

(d) ^Dy- : mmm 

(xOEJTJ : fffi^Wt 4 7 : 
AACTGTCCAT GTACCATCGT TACTGCCATA ATCTCGGATC 
(2)BB^1J#^4 8£5-ff$g : 
(A)fiS : 22Jft£ft 
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(d) h^p>>" : mmvi 

(xi)mm : 5±5W§4 8 : 
GTTACTGCCA TAATCTCGGA TC 

(2)sa«^4 9<Dmm •. 

(a) -s^ : immt 

(b) s : mm 

(d) h^oy- : m.mM 
(x omm : m&m^ 4 9 : 

TTGACAGGTA CATGGTAGCA ATGACGGTAT TAGAGCCTAG 

(2) §mm^f 5 0 0mm : 

(A)fi£ : 

(0 m<Dm : — 

(D) ht?D^- : ittgltt 

(xi)@a?'i : mmrnns 0 : 

AACTGTCCAT GTACCATCGT TACTGCCATA ATCTCGGATC 
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GTACATGGTAGCAATG 3 ■ 
* AACTGTCCATCTACCATCG r rTACi:CCCATA^TCTCGGATC* * * * * * * 5 1 



B 



7 7<7 — sCJJ ATGTACCATCGTTACTGCCATAAS ' 
S^ACATGGTAGCAATGACGCTATTB 1 
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\ 3 ' TAG CATC GTT ACI G C CATAAT C 5 9 
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3 < * * * * * * AACTGTCCATGTACCATCGTTACTGCCATAATCTCGGATC *******5 ! 
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\ 3 4 GTTACTGCCATAATCTCGGATC 5 ' 

5 ' TTGACAGGT ACATGGTAG CAJLTOA CQGTJ^TTAGAGC CTJLG* ****** 3 
3 ' * * * * * * AACTGTCCATGTACCATCGiTTACTGCC ATAATCTCGGATC *******5* 



Fig, 1 ( ft a ) 



(67) 



2 0 0 i - 5 0 3 9 7 3 




Fig. 2 




Fig. 4 



(70) 



2 0 0 1-503973 



INTERNATIONAL SEARCH REPORT 



inie» K«ai ^ppiicaisor. We 

PCT/US 97/17705 



A. CLAS&FSCATSGN OF 3USJ£CT MATTER 

IPC 5 C12Q1/68 



According io !f!leTnatk>na! Paten- Classiiicaiicri (IPC) cr :o t>ot^ naiiorsaj cJass«n«?on Ami iPC 



FiEUOS SEARCHED 



Mincmum doBumcntatttr! a«arch*a (Glae&Jicalwn system ft>licw«d by class .fica iter, syrrfcote) 

IPC 6 C12Q 



Ooc-^neciUiion s&arcr.ecl o}ner Wan rr*nerti^do<xim«nMiori to ths extant Eh at such docurnsnte ir« irrcllKtod in th* itekia asarcbsd 



£i«clror>c d*t« baa* ecrjsujied riunng tho rjsiojr.ationai s»ifc>i fn^mo of cfcifej baw© a< wtiws j^acticai, sxs^cri i«r?ns t«?d) 



C. £>OCtfM£NIT9 DONSJDEBED TO BE RELEVANT 



Citation or documsn!, y/itft Kxifcation. where appjefin&fe, of Sia ^lavar* pascagso 



£P 0 416 817 A (ICI PLC) 13 March 1991 



see the whale document 



-/— 



1,13,14, 
20, 

22-24 , 
28,31, 
35-40, 
43 , 45. 48 

13-16, 
18-24, 
26-2Q , 
30 ,31 , 
33-41, 
44-51 



Further cfcscum*rrt9 ar» Ssied in tha corA^uaiJor! o* box C, 



Patent farn*iy cnqrotoors estod !r. snr>oz. 



0 Special caisgones of ci4erf documents , 

"A" *>8«ment detfrtirkg ;r>e gansrei eriaie of th» art wrvcn © not 

cona^densc io t>$ 01 particular rei«vanc& 
TE" editor document &ut pufcrtiehad on or *fle* sr» international 

"L" ctocum«nt which may Ihrw? doubts on poorly cia*m<5] or 
v*rttah i» to s««tofi«rj the puWfcailonctes* of ar>©th<« 
citation or q**bt r©s»©n (a& sp*3Ji&d} 

'O* document r»f spring to an oral d«*o»*ur8, uim. exhibition or 
oih«f rraana. 

"P" doct«i«nt puWUhad prior so iry*rna«on*( Sliing dote bu> 
i«t*r than th* priority date duinrKrcl 



*T" later document puWish&d after :ha «rt«rnaijonai fifing dai© 
or prsorrty <fcls orta rw? in cxttlia w*h toe apelleasfcxi but 
cUa t0 4iryi»rslsnd:h9 prfrcipte 3f theory urKferytng !hs 

csrjno! b« coney's rsd novel or cars<x>J S« eor»xS»r«3 to 
frwoiv* en lnvenuv« slap wiwn 8^o occunwam 19 Saft«n «tan© 
'Y* dooiment ct portKufar r©l£*ar>oa: Et» ciaimed inyar<jor> 

flsnno^ fcwcanBidcrBdto invodve an JrwBor»w& (6}©p ivhert !ha 
do&umer^ t« cc*neif»^ v/it^ or.© ©r m«re othoc su«h eracwj- 
p^nis, such co«nD*natwn tosnn cewous to s person sXtfed 

"A" tie cxj moot rnen<j«r oi INo i*>!t* paten', famiiy 



Daid &? tr» actual compistioo o< ?h«!nterns»lona! ssarcn 



26 February 1998 



Date of maiifNQ or tf»s international search r^pwt 



11/03/1998 



toma aryj maftng *cidr*sa of *h» ISA 

European PaUrtfOflk*. P B. 531 Q Patentia-sn 2 
ML - 2280 WV ra)«wJj« 
Tai, (r3t-70) 340-2a<lO, fx. 31 apo «, 
Fax: (+«i-70) 340-3015 



Authorized office- 



(71) 


#S 2 0 0 1 -5 0 


INTERNATIONAL SEARCH KEPORT j^, \^ A „ nWts 


| PCI/US 97/17705 


C.fContlfHJSriion) DOCUMENTS CONSiCEHED TO RELEVANT 


Caieyoiy ' 




R©1«va*vUo cJwro No. 


X 


V» O 1 j jl t r\ \ UiS 1 V JUL) ! n OP i\/Ht_ i 


S2 










a " / J» rcU! yea! y jl ^^7h» 




v 


see the whole document 


L 11 , 






1 o ID, 












? k _ ? q 






>5l,o; y 






33-41, 








V 
A 


SK £. 1 >SQ £0E A f r*U! ID^U ^ CABLET W IT"T &j \ 55 






September 1592 






cited In the application 




v 
T 


see abstract 


1 , J s 












13-£U , 






5 O _ t> c 






57 






Ji. 7 






35-38, 






41,43, 






45 5 4& 7 






48-51 


Y 


GADE R £T AL. : "Incorporation of nonbase 


1.3, 




residues into synthetic oUgonuc s eotides 


B~H 7 




ana their use in the PCR 


14-2 D, 




GtNtlll ANALYblb 1 tcHNIQutS AND 


22-25, 




APPLICATIONS . 


27,28, 




vol . 10, no. 2, 1993, 


31, 




pages 51-65, XPGQ2056677 


35-33, 






41,43, 






45,46, 






48-51 




see abstract 




X 


US 5 200 314 A (URDEA MICHAEL) 5 April 


52 




1993 




y 


s &q the whole document 


I 1-8,10, 






| 11, 

13-24, 






27,28, 






30-32, 






35-45, 






47-51 


y 


W0 9$ 3S505 A (UNIV LELAND STANFORD 


1-8,10, 




JUNIOR) 28 December 1995 


11, 






{ 13-24, 






27,28, 






j 30-32, 






| 35-45, 






j 47-51 




see the whole document 


I 




-/— 


i 

! 

! 



Form PC T(»SA(2tO <* vt&xui eh»»>) <>Hy 1392?> 



(72) 



^200 1- 503973 



INTERNATIONAL SEARCH REPORT 



im« icnai AppMcssion Ha 

PCT/US 97/17705 



C.^CorsUnuaiiortj DOCUNSeWTS CONSIDERED TO BE RELEVANT 



Category ■ C:taf>o»i of oocumenf, w»r> rtrtcaiiOiVfvhirfl appropriate. cA in* refes-iry passages 



WC 94 21820 A { HOPE CITY ; WALLACE ROBERT 
BRUCE (US)) 29 September 1994 



sqg the whole docuffjent 

UQ 94 I1S2S A ( PHARMACIA 1KB BIOTECH 
;LAMD£GREN ULF (SE)) 26 Hay 1994 



see the whole document 



1.5,6, 
10-12, 

18,20, 
22.23. 
25. 

27-29 . 
35-39 . 
43-50 



1,5,6. 
10-12. 
15,16, 
18, 20, 
22,23; 

27-29, 
35-39, 
43-50 



(73) 



#g 2001-503973 



INTERNATIONAL SEARCH REPOBT 

.ntonricttton an patent famiiv twe-*it.»-< 



PCT/US 97/17705 



Poten* docunren 


? 






Patsnt family 


Publication 


cited in search f&pert 

A 


da te * j 




members) 


caia 


cr U31 Do i / 


A 


13-03-g i 


AT 


144290 T 


13 LI y\J 








AU 


622349 B 


02"04™92 








AU 


6U8490 A 


14-03-91 








DE 69028891 D 


21-11-96 








DE 69023891 T 










GB 


2235689 A,B 


13-03-91 








JP 


32?2686 A ' 


04-12-91 








US 


552S494 A 


i. J. WO 7U 


W 94(ko34 


* 

A 


03-02-94 


AU 


4551193 A 


14-02-94 








CA 


2140877 A 


03-02-94 








EP 


06S6Q68 A 


07-06-95 


U5 5149625 


~.~ — . — . 

A 




US 


4942124 A 










EP 


Q3G3459 A 


is ay 








JP 


U379S2 A 


3G—Q5-89 








JP 


2665775 S 


22-10-97 


US 5200314 


A 


06-04-93 


EP 


0521111 A 


07-01-93 








WC 


9U47S8 A 


03-10-91 


W0 9535505 


A 


28-12-95 


AU 


2862995 A 


15-01-96 








CA 


2192095 A 


28-12-95 








EP 


0804731 A 


05-11-97 


WO 9421820 


A 


29-09-94 


AU 


3933393 A 


11-10-94 


WO 9411529 


A 


26-05-94 


EP 


0672189 A 


20-09-95 










8503133 T 


09-04-96 








US 


5618701 A 


08-04-97 



7p> h^-'joom* 

(81)ft^B3 £ P ( A T , BE, CH, DE, 

DK, E S , PI, F R , GB, GR, IE, IT, L 
U, MC, N L , PT, SE), 0 A (B F , BJ, CF 
, CG, CI, CM, G A , GN, ML, MR, NE, 
SN, TD, TG), A ?(GH, K E , LS, MW, S 
D, SZ, UG, ZW), E A (AM, AZ, BY, KG 
, KZ. M D, R U , Tj 5 TM), A L , AM, AT 
, A U , AZ, B A , B B , BG, BR, BY, C A , 
CH, CN, CU t C Z , DE, DK, EE, E S , F 
1, GB S G E , CM, H U , I L , IS, j P , K E 
, KG, KP, KR, KZ, L C , LK, L R , L S . 
L T, LU, LV, MD, MG, M K , MN, MW, M 
X, N0 ; NZ, PL, PT, RO, RU, SD, SE 
, S G, SI, SK, SL, Tj, TM, TR, TT, 
UA, UG, UZ, VN, YU, ZW 

02)mm >>v — tyy 

7 * U *-&3feB * »J 7 * 7 94303 , 
7 /UK x>fAX 7^a- 

882 

(72)«tB# rx^r, ^7^7 

T^UA^tl *U7.t/^7 94404, 

— JW<— K r>/N— 107 144! 
(72)S5W# 7 5-f, 

7>< I J*£3KH *U7t^7 94070, 
+f> *;I/DX, hv77> 733 

So *y M£££lC 0i|3^7 (tap) fir&ft&Wlfcft 
fro H4Sft?6K:«aL3rc«^-5*-*-*$ 
fro *%^f&©/3ffitt#U 7 * ]s*7 FHiRtvWX 



